Abstract. Cadmium is a natural element found in the earth's crust. It is usually combined with other metals such as calcium or chromium. In single and associated form this metal is highly toxic. Our study is based on exposure of a fresh water zebra fish species named Danio rerio. This species is commonly used for metal exposure studies. Research was done by exposing the zebra fish to different concentration of cadmium (5 μg/L, 10 μg/L and 15 μg/L) for 8 days. Sampling was done on 0, 2, 4, 6, and 8 day respectively. Samples were frozen at -80 degrees. Physical parameters such as temperature, pH and salinity was checked and maintained regularly Later 1g of each sample were taken and digested through nitric acid digestion method. Concentration of cadmium accumulated in body of zebra fish was determined through the Atomic Absorption Spectrophotometer. Result showed the concentration of cadmium in body and number of deaths increased with increased in duration of exposure.
Introduction
Major natural element present in the earth's crust is Cadmium (Cd) and is usually found as associated with other metals such as zinc, copper, cadmium and lead etc. Due to the impacts caused by human activity, its concentration has increased in the aquatic environment [1] . This metal may damage aquatic animal reproduction, decreasing the rate of fertilization of organisms such as fish. It bioaccumulates in phytoplankton and other complex food webs involving aquatic animals as mollusks, fish and crustaceans [2] . Cadmium has ability to replace calcium (Ca 2+ ) in biological reactions so its toxicity depend on the calcium removal, because of similar characteristics of these two elements having ionic radii. Therefore, the cellular uptake of Cd occurs mainly through Ca2+ channels, inhibiting the uptake of Ca 2+ [3] . (1) . Zebra fish (Danio rerio). Aquatic organisms are commonly used for research and toxicological studies of various contaminants especially metals because they are affected both directly through contact with contaminated water and indirectly through their diet. It includes plants, invertebrates, or various species of smaller fish [4] . Fish reflect contamination in the aquatic ecosystem and are an important part of the diets of mammals and waterfowls [5] . Zebra fish, Danio rerio, has been used extensively as an experimental model because of its advantageous features such as its small size, which allows easy handling, and its rapid absorption of substances added directly to the water [6] . The influence of humic substances (HS) and calcium (Ca) on cadmium (Cd) toxicity was determined using zebra fish (Danio rerio). Embryo and larvae of the zebra fish were exposed to various Cd concentrations for 144 h. The toxicity of Cd was affected by (1) exposure concentration; (2) exposure time; (3) presence of HS; and (4) the Ca concentration. The results show that Ca and HS protect against Cd toxicity in zebra fish embryos [7] . Another study showed that cadmium can negatively affect some reproductive parameters in D. rerio, which may reduce the fertility rate of these animals [1] . Long term exposure and high level of Cd concentration may lead to neurotoxicity, disturbances in the energy metabolism and oxidative stress. Thus, this study aimed to evaluate the in vitro toxicity of different concentrations of cadmium (5, 10 and 15 μg/L) using zebra fish, Danio rerio.
(2). Sampling site. Almost 100 zebra fish were collected randomly from fish farms of Qingdao city. All samples were preserved with clean water and immediately transferred to the laboratory. Samples were placed in clean water for almost three days for adopting new environment.
Material and Method
Stock Solution Preparation 1 ml of 1 g/L Cd solution is diluted to 1000 ml distill water to make 1 mg/L Cd solution, then taking 5 ml from recent solution to dilute to 1000 ml distill water again for making 5 µg/L Cd stock solution. Then taking 10 ml from 1 mg/L Cd solution to dilute to 1000 ml distill water again for making 10 µg/L Cd stock solution. Finally 15 ml of 1mg/l Cd solution was diluted to 1000 ml for making 15 µg/L Cd stock solution.
Physical Parameters
pH, Salinity and Temperature are also the key factors involved in the availability and solubility of different metals all these parameters were maintained throughout the experiment. 
Procedure
All the zebra fish collected from different fish forms were divided into three parts (20 fish per 5 L water ) i.e., 5 µg/L exposure, 10 µg/L Cd exposure and 15 µg/L Cd exposure respectively. Distilled water was used to avoid any contamination and was changed twice a day. Temperature, pH and salinity were checked and maintained in all the four containers throughout the experiment. The exposure duration was 24 hours for 8n days. Four individual fish were randomly chosen from each container after each two day exposure ( 0, 2, 4, 6, 8 ). The soft tissues were rinsed in deionized water and were frozen at -80℃. One gram from each sample was taken and centrifuged at 3,000 rev/min then digested for 24 hour through Nitric Acid Digestion [2] . One gram of sample was placed in a 250 ml digestion tube and 10 ml of concentrated HNO 3 was added. The sample was heated for 45 min at 90 ℃, and then the temperature was increased to 150 ℃ at which the sample was boiled for at least 8 h until a clear solution was obtained. Concentrated HNO3 was added to the sample (5 ml was added at least three times) and digestion occurred until the volume was reduced to about 1 ml. After cooling, 5 ml of 1% HNO 3 was added to the sample. The solution was filtered with Whatman No. 42 filter paper. It was then transferred quantitatively to a 25 ml volumetric flask by adding distilled water. The samples were then analyzed through Atomic Fluorescence Spectrometry (AFS). AFS is a very sensitive and selective method for the determination of a number of environmentally and biomedically important elements such as mercury, arsenic, selenium, lead and cadmium etc.
Statistical Analysis
Results were presented as µg/L accumulation in body tissues. Analysis was performed via Excel.
Results
Total and progressive mortality is shown in Table 1 . All of the cadmium-treated samples differed from teach other. More death occurred in 15 µg/L Cd exposure. This is most likely due to the long term exposure period. Accumulation of Cd by zebra fish increased with the Cd concentration of treatment solutions. All samples had greater Cd content as the exposure days increases.
A consistent decrease in total Cd content was observed after 6 day showing the adaptation of fish to the environment. However, total cadmium levels were still approximately higher in the 10 μg/L and 15 μg/L exposed zebra fish tissues as compared to those exposed to 5 μg/L Cd (see figure 1, 2, 3 )
As shown in figure 1 , fish did not accumulate much concentration in first two day, while on 4th and 6th day the concentration in body tissue increased and then on 8th day it started to decreased. Even at very low concentration cadmium has much ability to accumulate in to the body as shown in Figure 1 . In case of 10 µg/L exposure, the results are different (see Figure 2) . Accumulation in body occurred only till 4 th day, and on 6 th and 8 th day the concentration started to decreased. It shows that fish quickly get adopted to the surrounding environment with high Cd concentration and their ability of eliminated the Cadmium from body through different sources react accordingly. Same results occurred in case of 15 µg/L Cd exposure (Figure 3) . . 
Discussion
Previous studies with fully developed zebrafish have demonstrated that, following exposure to waterborne Cd, uptake occurs mainly at the gills via facilitated diffusion through Ca 2+ -transporting chloride cells [9] and this process can become saturated [10] . Cd accumulation in the olfactory sensory system has also been reported following aqueous exposure, suggesting that some Cd uptake occurred at the sensory neurons exposed to the surrounding environment [11] .
Our results indicate that fish exposed to a high concentration of Cd are able to significantly accumulate higher Cd concentration in body. Fish that accumulated the most Cd also rapid eliminated hence the concentration decreased in body during 6 th to 8 th day of exposure. Rapid elimination of Cd suggests that not all Cd initially acquired tightly bound to tissues as it is readily removed from the body. A study on adult carp reported that a decrease in Cd content during the depuration period was associated with rapid loss of Cd from muscle tissue, whereas loss from the kidney and liver was much slower. This suggests that during depuration Cd is transferred from the muscle to the liver and kidney for excretion [12] .
Conclusion
The in vitro experiment performed on D. rerio semen demonstrated that even cadmium concentrations of 5 μg/L have harmful effects. The zebra fish readily accumulate Cd in higher concentration in body tissue and later start eliminating it because of adaptation to certain environment. All the information presented in this study will help elucidate the possible mechanism of metal-induced developmental neurotoxicity in fish.
